We study the determinants of sovereign default risk in Colombia by focusing on different time spans of risk which are indicated by yield spreads of government bonds with different maturities. Cointegration regressions are performed to analyze whether the drivers of short-run default risk are different from those of long-run default risk. Our results show that government indebtedness indicators are important determinants of default risk for yield spreads of bonds with maturities shorter than 7 years. In contrast, increases in investment and output growth indicators lower default risk at all maturities. A lower current account balance or a higher exchange rate volatility increase default risk for maturities lower than 10 years. Finally, an openness indicator is found to have positive effects on default risk for maturities longer than 7 years. This last effect is probably due to the increasing external vulnerability that results when a country becomes more integrated to the global economy. JEL Classification Numbers: F34; G15; F37.
I. Introduction
Country default risk, sometimes called sovereign risk, is a crucial issue in international lending, particularly in lending to emerging market economies. International investors care about country default risk since a country's potential inability or unwillingness to repay affects their expected profit. Borrower countries care about this risk as it excerpts influence over their ability of obtaining funds in international markets and the cost of obtaining those funds. An adequate evaluation of country default risk is therefore crucial for the efficiency in international lending. Identifying the determinants of sovereign risk may be useful to investors when evaluating the risks of a debt crisis in a particular economy in which they are interested in investing and may also be useful for governments when making decisions on implementing adjustment programs focusing on lowering their costs of borrowing abroad.
Analyzing the basic determinants of sovereign default risk may be especially important for emerging market economies for which information is more opaque and lending is subject to more informational problems. As Krozner (2000) points-out, in emerging market economies factors such as the weak enforcement of property rights and limited information disclosure, as well as the history of defaults during episodes of debt crises, may imply significant risks for investors when taking investment decisions in these countries. Therefore, a thorough evaluation of the determinants of the risks of default is most important for both creditors and borrowers.
This paper studies the determinants of sovereign default risk in Colombia during the period 2000 -2011. The case of Colombia is a very interesting one to study. Unlike many other emerging market economies, Colombia has seldom make default on its debt obligations. Particularly, during the 1980s Colombia was the only Latin American country that completely avoided the debt crisis which lamed most of Latin America (Avella, 2006) . Relative to other countries in the region the size of the state has been kept small and the government has never borrowed in unsustainable ways in debt markets. However, international investors frequently associate Colombia's default risk with those of larger countries in the region, especially with Brazil.
We study the time dimension of sovereign default risk in Colombia. In order to do so we consider default risk corresponding to different time-spans in order to identify and distinguish between the determinants of short-run (liquidity) and long-run (solvency) risk. Following a recent paper by Eichler and Maltritz (2012) who study the determinants of sovereign default risk in EMU member countries, we chose the yield spread of Colombia's government bonds for different maturities with respect to the United States government bonds as our indicator for country default risk. These yield spreads are observed on secondary capital markets and reflect the risk perceptions of market participants. Since both Colombian and United States bonds are traded with price discounts, in absence of exchange rate risk these spreads reflect the compensation that investors in bond markets bet for bearing the extra default risk that Colombian government bonds imply over United States bonds for different maturities.
The use of government bonds' spreads as indicators of sovereign default risk was started by Edwards (1986) and was followed later by many other studies. Early papers used primary market spreads as a proxy for sovereign default risk. However, as spreads in secondary markets have the advantage of reflecting the risk assessment done by a multitude of agents who use updated information when taking their investment decisions, as secondary debt markets developed and matured in emerging market economies spreads obtained in these markets were increasingly used in sovereign default risk studies.
There are both single-country studies and studies that use panel data for different countries in the literature. In the case of studies for developing countries that use secondary market spreads, Cantor and Packer (1996) We complement the existing literature on the determinants of sovereign default risk in emerging market economies by studying its time dimension by using the term structure of the yield curve. Particularly relevant, we study the determinants of sovereign default risk for different time -spans. Our interest relies in finding whether default risk for different time -spans is driven by different determinants.
Our results show that government indebtness indicators are important determinants of default risk for yield spreads of bonds with maturities shorter than 7 years. In contrast, increases in investment and output growth indicators lower default risk at all maturities. A lower current account balance or a higher exchange rate volatility increase default risk for maturities lower than 10 years. Finally, an openness indicator is found to have positive effects on default risk for maturities longer than 7 years. This last effect is probably due to the increasing external vulnerability that results when a country becomes more integrated to the global economy.
Our results can be directly compared to those obtained by Eichler and Maltritz (2012) , highlighting the different determinants of sovereign default risk of EMU countries and Colombia both in the short -term and the long -term.
Section 2 presents the variables used in our empirical analysis and the hypotheses on the relation existing between each explanatory variable and the risk spread. Section 3 presents the empirical analysis and discusses the results. Finally, section 4 concludes.
II. Variables included in the empirical analysis and hypothetical relations
Our interest relies on identifying the main determinants of sovereign default risk in Colombia and finding whether they vary depending on the considered time-span. In particular, we are interested in finding whether the determinants of short-run (liquidity) and long-run (solvency) risk are different. To do so, we use the yield spread of Colombia's government bonds for different maturities with respect to the United States government bonds as our indicator for country default risk. We collect information from secondary bond markets in both countries. Figure 1 shows that the evolution of our sovereign risk indicator for different maturities. Although these spreads are correlated across maturities, their relative behavior is not uniform through time.
As the determinants of sovereign default risk, we follow the literature and use variables that have been identified as important determinants in earlier papers. Both variables reflecting the government's debt situation and the state of the economy are considered.
Arguably the most important determinant of country default risk identified in the literature is the ratio of total government debt to GDP. All else constant, increases in government indebtedness reduce its payment capacity, increasing default risk. Additionally, highly indebted countries may face lower incentives to repay their outstanding debt.
Default risk may also be determined by the pace in which the government's debt is increasing. We follow previous studies and assume that a higher increase in indebtedness increases the risk of making default. A government whose debt is increasing faster may be signaling that its earnings are not increasing at the pace they should to meet its current obligations, making it riskier for lenders. To proxy for the increase in the government's indebtedness we use the ratio of net borrowing to GDP. Net borrowing is positive (negative) when the country borrows (lends) more than it lends (borrows) in a period of time.
Higher interest rates on outstanding debt make it harder for a borrower to meet its repayment obligations. Thus, we use the implicit interest rate on outstanding debt as another important determinant of default risk. This interest rate is determined by the conditions in which new debt agreements are established. Therefore, it is different from interest rates in secondary debt markets. An increase in the implicit interest rate should increase sovereign default risk.
The overall state of the economy may be an important determinant of sovereign default risk, as the ability of the government to finance through taxes depends on the economic performance of the country. Probably the most widely used indicator of the state of the economy is economic growth. We include the annual real growth rate of GDP as one of the determinants of country default risk. We expect that increases in this variable lead to a reduction in sovereign default risk, as economic growth increases the government's earnings.
In many related studies the external trade balance has also shown to be an important determinant of sovereign default risk. Hence, we include the ratio of trade balance to GDP in our empirical analysis. A positive trade balance helps to obtain funds that can be used to meet debt repayment obligations and is a signal of a competitive economy. Therefore, we expect increases in this variable to reduce default risk.
The composition of national income between consumption and investment between consumption and investment may also influence the country's default risk. An economy in which the proportion of investment out of output is increasing will probably exhibit higher future economic growth which will make it easier to repay debt obligations. Therefore, we expect that increases in the ratio of capital accumulation to GDP will lead to a reduction in sovereign default risk.
We also include a proxy for the openness of the economy. Following previous studies, we use the ratio of the sum of imports and exports to GDP. The expected sign of the relationship between this variable and default risk is, however, ambiguous. A more open economy is expected to be more internationally financially integrated. On the one hand, this may imply the economy is perceived to be less risky for international investors, as it has access to multiple funding sources. It may also be a signal that the economy is creditworthy. However, on the other hand, a more financially integrated economy is more exposed to international shocks, and therefore it may be more risky for international investors.
Finally, the yield spread of Colombian bonds with respect to the United States bonds for a given maturity reflect both default risk and exchange rate risk. In order to control for exchange rate risk we use the average Colombian Peso / United States Dollar daily volatility. We use an E-GARCH model to calculate this volatility.
III. Empirical Analysis
We use cointegrating regressions to evaluate the effects of the previously described determinants on our sovereign risk measures for Colombia. In Table A1 of the appendix, we define and describe the sources of the Colombian data that we use in these estimations. These data are quarterly and span the period 2000q1 to 2011q3.
Sovereign default risk is measured for different future horizons using the spread between the zero-coupon yield of a Colombian government bond with a given maturity and the zerocoupon yield of an US Treasury bond with the same maturity. The implicit assumption is that the probability of government debt default in the US is negligible. Here we are following the approach described by Eichler and Maltritz (2012) to measure default risk and to identify the most relevant determinants.
Using unit-root tests we verify the non-stationarity of the sovereign default risk measures for Colombia and for most of the determinants. These results are summarized in Table 1 . Therefore, a cointegration approach is the most appropriate framework in order to identify long-run relationships in our dataset. According to the Johansen's cointegration test, one cointegrating equation is identified under all different specifications (See Table 2 ). We use the Fully Modified Ordinary Least Squares (FM-OLS) method, originally developed by Phillips and Hansen (1990) , to estimate the cointegration vectors that relate our sovereign risk measures with their potential determinants.
It is well known that the static OLS method allows estimating consistently the cointegration relationship 4 . However, these estimations are not useful to test hypotheses because their asymptotic distribution depends on nuisance parameters which are the result of the presence of serial correlation in the errors and the endogeneity of regressors. In this framework, the FM-OLS estimator applies semi-parametric corrections to the OLS method in order to obtain estimators whose asymptotic distributions are free of nuisance parameters.
Phillips and Hansen (1990) propose performing preliminary OLS estimations of the cointegration vector and of the contemporaneous relationship between regressors. The residuals from these regressions are used to compute the long run covariance matrices of the endogenous variables. These matrices are then employed to construct two types of corrections: a rescaling of the dependent variable and the inclusion of a bias correction term in the OLS formula 5 . The resulting FM-OLS estimator is asymptotically unbiased and has fully efficient mixture normal asymptotics allowing for standard Wald tests.
The estimation of the long-run variance is a key feature of the FM-OLS method of estimating cointegrating relationships. We estimate this long-run variance through the nonparametric method described in Andrews (1991) which uses the Quadratic-Spectral kernel to allocate weights on different lags. It also computes a real-valued bandwidth using the Andrews' automatic bandwidth selection method.
4 In fact these OLS estimates converge to their true values at a faster rate than in a stationary regression. However, simulation studies show that these OLS estimates do not have good finite-sample properties. See Campbell and Perron (1991) . 5 The dependent variable in this cointegration regression is actually the normalized variable of the corresponding cointegration vector. Kurozumi and Hayakawa (2009) compare the finite-sample performance of alternative methods for the estimation of cointegrating regressions: FM-OLS, Canonical Regression (CCR) and Dynamic OLS (DOLS). Their findings show that the FM-OLS method, including the previous features for long-run variance estimation, makes a better bias correction than all the alternative methods.
The estimation results for each maturity are reported in Table 3 . In parentheses, we report standard errors for each parameter. A first thing to note is that all models are globally significant at standard statistical levels according to the Wald test. Additionally, the model fit improves as maturities increase. For example, the adjusted R 2 for 1 year is 39.7% while for 10 years is 69.2%. This result may indicate that the variables included in the empirical model correspond to structural determinants of sovereign default risk in the long-run. The term structure of sovereign risk determinants is described below and shown in Figure 2 through 90% confidence intervals.
Government indebtedness indicators are important determinants of default risk for yield spreads of bonds with maturities shorter than 7 years. As expected, the coefficient corresponding to the ratio of government debt to GDP is positive and statistically significant at the 1% level indicating that increases in the stock of debt lead to a higher risk perception. According to Table 3 , creditors require a higher compensation of between 3 (7-year maturity) and 7 (1-year maturity) basis points for a 1% increase in this ratio. For maturities over 7 years, this ratio has no effect on sovereign risk.
However, the sign of the coefficient corresponding to the ratio of net borrowing to GDP for maturities of up to 7 years resulted negative. This result indicates that investors require a lower compensation as the government increases its deficit. Even though we were expecting a positive relationship between these two variables, probably there is an intuitive explanation for our finding. In the case of emerging market economies for which international investors do not have perfect and complete information, access to external funds is a signal of creditworthiness. Therefore when investors observe that the Colombian government is able to obtain external financing, they perceive a lower risk in lending which leads to lower risk premia. This result is quite different to the one obtained by Eichler and Maltritz (2012) for EMU countries, who find no significant effect of net borrowing on country default risk.
A related finding concerns the effect of the implicit interest rate on external debt on sovereign risk. This variable is computed as the ratio of quarterly interest payments to foreign creditors and total debt. Table 3 shows that the effect of this ratio on sovereign risk is negative on short-run horizons up to the seven-year maturity. For example, higher interest payments of 1% of GDP lead to a decline of the spread of around 34 basis points at the 3-year horizon. An intuitive explanation for this result is the positive perception that investors allocate on the fact that an emerging economy meets its commitments on interest payments on time. Therefore, a higher implicit interest rate is a good signal for investors that policy-makers in Colombia agree with meeting the country's external-debt obligations.
Our results also show that the indicators of economic activity are important determinants of sovereign risk at all horizons. The ratio of investment to GDP has a significant negative effect on sovereign risk. The longer the horizon of risk the stronger this effect becomes. For example, an increase of investment that is equivalent to 1% of GDP leads to a decrease in spreads of 41 basis points at the 1-year maturity but, at the 15-year maturity this effect amounts to a decrease of 100 basis points.
The effect of the annual rate of economic growth in Colombia is also consistently negative across maturities. Table 1 shows that a 1% increase of this growth rate implies around 33 basis points of lower spreads on the one-year horizon. It seems that this effect is slightly stronger at short-run than in long-run maturities and it becomes non-significant in the longest horizon (15 years). These estimated coefficients speak about how important economic-activity indicators are for the evaluation of sovereign risk at all horizons. Investment ratios seem to become more important for the evaluation of long-run risks than the rate of economic growth.
The variables related to the external economic relations are also found to be important to explain the dynamics of Colombian sovereign risk at different horizons. The ratio of trade balance to GDP is found to have a negative effect on default risk for short-run horizons up to the 7-year maturity. For example, an improvement of 1% of GDP in the trade balance is related to an improvement of 37 basis points in the spread for the 2-year maturity. Therefore, changes in this external account are not found to affect default risk at the very long-run horizons since economic activity indicators are already capturing the long-run performance of the country. This result contrasts with the finding in Eichler and Maltritz (2012) who found that the trade balance has only long-run effects on European default risk.
We construct an openness indicator as the ratio of the sum of exports and imports to GDP. This indicator is found to increase default risk for maturities of 5 years and longer. For example, an increase in 1% of GDP in this indicator leads to higher spreads of around 20 basis points at the 10-year maturity. This particular result was also found in Eichler and Maltritz (2012, p. 5 ) who interpret it as evidence for the hypothesis that further international integration leads to an increased vulnerability of the country to external shocks.
Finally, we also include as a determinant an estimation of the dynamics of exchange rate volatility in Colombia in order to control our results for exchange rate risk. Table 1 shows that this indicator of volatility has a positive effect on short-run sovereign risk on maturities up to 7-years. It is intuitive to think that exchange rate volatility is not important to explain this risk at very long-run horizons.
IV. Conclusions
This paper searches for determinants of sovereign default risk in Colombia using zerocoupon bond-yield spreads as risk indicators. We use spreads of distinct maturities as indicators of different time spans of risk. Therefore, we distinguish between the determinants of short-term (or liquidity) risk and those of long-term (or solvency) risk. We also identify a few determinants that significantly influence default risk at all horizons. We apply FM-OLS estimation of cointegration relationships on quarterly data for Colombia during the period 2000q1-2011q3.
Our results show that some indicators of economic activity, investment and economic growth, are significant drivers of default risk for all maturities. An increase of any of these indicators is a signal of improvements in the economic performance of the country and therefore results in lower default risk. Investment seems to be a more important driver of default risk at very long-run horizons. This result also holds for European countries as described by Eichler and Maltritz (2012) .
An indicator of openness is found to increase default risk at long-run horizons. This result also holds for European countries and is a consequence of the fact that more open economies may be more prone to external shocks in times of crisis.
The following variables are found to have significant effects at short and medium-run horizons of default risk (maturities shorter than 7 years): net borrowing to GDP, implicit interest rate, trade balance and exchange rate volatility.
All these results provide new insights on the determination of sovereign default risk at different horizons in Colombia which is a representative median-income emerging economy. Some of these findings support basic theories whereas other results are new and therefore deserve further exploration. Tables A1 and A2 Nogués, J. and M. Grandes (2001) Rojas, A. and F. Jaque ( (2003): "Determinants of the Chilean sovereign spread: is it purely fundamental?", Money Affairs 16, 137 -163.
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